Introduction
Ionic liquids (ILs) have attracted considerable attention over the last decade. This is due to their interesting physicochemical properties, especially their low vapour pressure, as a result of which they can be considered as non-volatile organic compounds [1, 2] . Accordingly, they have been regarded as environmentally friendly solvents and have been applied to a number of chemical transformations [3] [4] [5] , catalytic processes [6] [7] and in separation technologies [8] . Despite their interesting properties, some drawbacks are associated with the use of ILs. For instance, when they are used as reaction media, large amounts are required, making them unattractive from an economic point of view; even if many of them are commercially available today, ILs are still expensive. Besides, they generate a large amount of waste at the end of their working lives, and their potential toxicity [9] [10] [11] and biodegradability [12, 13] are still to be evaluated, for most of them. Furthermore, in some cases, extraction with conventional solvents is required to separate organic products from the ionic phase, leading to some loss of the IL.
An approach to overcome these problems is to immobilize IL species onto solid supports while keeping their unique properties.
The immobilization facilitates the interfacial reactions and the separation processes and considerably limits the potential release of IL in the surrounding environment. Besides, it reduces the cost of the process since a smaller amount of IL is employed to perform a reaction [14] [15] [16] [17] . A first method to immobilize ILs consists in impregnating a solid substrate on which IL forms a thin adsorbed layer. This approach is well illustrated by the current development of supported IL phase (SILP) systems, where IL layers are immobilized onto solid supports such as silica [14, 15] , alumina [18] or polymers [19] and biopolymers [20] [21] [22] [23] [24] [25] .
SILP systems have been widely reviewed [15, 16] . Another way to immobilize ILs involves the formation of a three-dimensional hybrid network such as organosilica that percolates throughout the IL to form an ionogel (or ion gel)
showing a solid-like behaviour [26] . The main drawbacks of these methods are related for the first procedure to the possible leaching of the ionic liquid and for the second to the drastic conditions used for the ionogel elaboration (long reaction time, high temperature and pressure).
The encapsulation of ILs is an attractive alternative approach to SILPs to increase the surface area to volume ratio to improve the interfacial reactions or exchanges. Moreover, the encapsulation of ILs allows to benefit from the remarkable properties of ILs to absorb and dissolve various substances while reducing the drawbacks related to their high viscosity [27] .
Various assays essentially based on microemulsions stabilized by surfactants [28] [29] [30] [40] [41] [42] . Various compounds such as drugs [43] [44] [45] , cells [46, 47] , enzymes [48] [49] [50] , proteins [51] , DNA [52] and even organic solvents [53] Alternatively, crosslinkable microcapsules were prepared by LbL deposition of 4 bilayers of (PAH/PSS) then 2 bilayers of (PAH/PAA) onto
CaCO3 cores according to the protocol described above. The pH of PAH (1 mL, 2 g/L in 0.1 M NaCl) and PAA (1 mL, 2 g/L in 0.1 M NaCl) solutions were both fixed at 6.5.
Crosslinked polyelectrolyte microcapsules
Crosslinked microcapsules incorporating (PAH/PAA) bilayers were prepared according to a previously published procedure [58] .
Briefly, the CaCO3-coated particles were 
Epifluorescence Microscopy
The samples labelled with TRITC or fluorescein were observed using a LEICA DMR fluorescent microscope respectively with a TEXAS-RED filter or a H3 filter. Pictures were taken using an ORCA AG Hamamatsu digital charged-coupled device (CCD) camera driven by Wasabi 2.0 software.
Scanning Electron Microscopy -Energy Dispersive Spectroscopy (SEM-EDS)
Few drops of capsule suspension were deposited onto a glass slide and the solvent was 
Results and discussion

Preparation of PE microcapsules stable in IL
Polyelectrolyte capsules have been previously used as reaction cages in water to synthesize polymers, notably polyelectrolytes [59] .
According to this "ship in bottle" methodology, 
PE Microcapsules used as microreactors for the synthesis of a non-water-soluble polymer
The [(PAH/PSS)4(PAH/PAA)2] crosslinked capsules were subsequently tested as microreactors to synthesize a non-water soluble PMMA polymer in IL medium. Radical polymerisation was selected since ILs are known to be good solvents to achieve such reactions [62] [63] [64] . Experimentally, the protocol developed by Dähne et al. [59] was adapted.
Briefly, the microcapsules were dispersed in FNRS.
